Tables
Table 1: Comparison of different varieties of Vegetables found around different parts of the world
	Vegetable Waste
	Pre-treatment Method
	Temperature (°C)
	Time (minutes)
	pH
	Enzyme
	Comments
	
References

	Potato peels
	Steam explosion
	160
	10
	4.5
	Cellulase
	High starch content
	(Sheikh et al., 2016; Sujeeta et al., 2018)


	Carrot pomace
	Dilute acid hydrolysis followed by enzymatic hydrolysis
	110
	45
	2
	Hemicellulase & Cellulase
	Fermentation: Saccharomyces cerevisiae
	(Khoshkho et al , 2022; Yu et al., 2013)

	Tomato pomace
	Ultrasound-assisted extraction
	80
	20
	5.5
	Pectinase & Cellulase
	High moisture content
	
(Miriana et al., 2013)

	Brinjal (Eggplant) peels
	Steam explosion
	150
	12
	4
	Cellulase
	Moderate lignin content
	(Demiray et al., 2024)

	Radish Leaves
	Dilute acid hydrolysis
	100
	60
	2.5
	Hemicellulase & Cellulase
	Requires optimization due to low sugar content
	
(Khan et al., 2015)

	Onion peels
	Steam explosion followed by enzymatic hydrolysis
	140
	8
	4
	Cellulase
	Low cellulose content
	
(Genemo et al , 2021)

	Pumpkin peels
	Steam explosion
	150
	12
	4.5
	Cellulase
	Suitable for co-fermentation with other wastes
	(Chouaibi et al., 2020)
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Table 2: Comparison of different varieties of Lignocellulosic Biomass found around different parts of the world
	Feedstock
	Pre-treatment Method
	Temperature (°C)
	Time (hours)
	pH
	Enzyme(s)
	Comments
	
References

	Sugarcane Bagasse
	Steam Explosion
	160 - 190
	1 - 10
	Nil
	Cellulase
	- Disrupts lignocellulosic structure for better enzyme accessibility.
- Optimize steam pressure and residence time for efficient breakdown.
	

(Sabiha et al., 2018)

	Corn Stover
	Dilute Acid Pre-treatment
	90 - 130
	30 - 60
	1.0 - 2.0
	Cellulase, hemicellulase
	- Similar to fruit peels, minimize sugar degradation and by-product formation.
- May require additional enzymes to break down hemicellulose depending on process design.
	(Riansa et al., 2011)

	Switchgrass
	Ammonia Fiber Expansion (AFEX)
	30 - 100
	0.5 - 3
	Nil
	Cellulase, xylanase
	- Uses ammonia to swell the biomass and increase enzyme accessibility.
- Requires proper ammonia recovery and wastewater treatment.
	(Keshwani et al., 2007)

	Wood Chips
	Enzymatic Hydrolysis
	40 - 50
	24 - 72
	4.8 - 5.5
	Cellulase, xylanase
	- Optimum temperature for cellulase and xylanase activity.
- Enzyme cost can be a significant factor in process economics.
	(Silva et al., 2011; Pereira et al., 2008; Vásquez et al., 2007)




Table 3: A chart that compares the process of generating marine algae into bioethanol.
	Microalgal Biomass
	Pre-treatment
	Enzyme
	Yield
	Source

	Chlorococcum sp.
	Enzymatic hydrolysis
	Cellulase
	57% glucose (0.46 g/g bioethanol)
	(Shokrkar et al., 2018)

	Hindakia tetrachotoma ME03
	Enzymatic hydrolysis
	β-glucosidase/cellulase, α-amylase
	92% saccharification
	(Onay et a., 2019)

	Chlorella sp.
	Hydrothermal pre-treatment, Enzymatic hydrolysis
	α-amylase, glucoamylase
	11 g/L bioethanol
	(Ngamsirisomsakul et al., 2019)

	Macroalgal biomass (fresh river water)
	Enzymatic hydrolysis
	Cellulase enzyme
	61% bioethanol
	(Kumar et al., 2018)

	Spirulina platensis
	None (assumed)
	α-amylase, amyloglucosidase
	80% polysaccharide conversion
	(Rempel et al., 2019)




Table 4: Comparison of different types of Marine Algae

	Algae Type
	Pre-treatment Method
	Disruption Type
	Temperature (°C)
	Time (minutes)
	pH
	Notes for Bioethanol Production
	
References

	Green Algae (e.g., Chlorella sp.)
	Bead milling
	Mechanical
	20-30
	5-10
	Neutral
	Disrupts cell wall for better sugar release during bioethanol production.
	(Yadav et al., 2020)

	Brown Algae (e.g., Saccharina sp.)
	Dilute acid hydrolysis
	Chemical
	90-100
	30-60
	1-2
	Break down complex carbohydrates to fermentable sugars for bioethanol production.
	(Brown et al., 2024)

	Red Algae (e.g., Gracilaria sp.)
	Alkali pre-treatment
	Chemical
	30-40
	30-60
	10-12
	Removes hemicellulose, improving access to carbohydrates for bioethanol production.
	(Sehar et al., 2022)

	Various Algae
	Enzymatic hydrolysis (or other enzymatic methods)
	Enzymatic
	40-50
	60-120
	4.5-5.0
	Breaks down cellulose and alginate for efficient conversion to fermentable sugars in bioethanol production.
	(Jutakridsada et al., 2019)



Table 5: Parameters considered for building the model
	Parameter
	Expression
	Description

	Microbial Growth Rate
	
	Rate of change of biomass concentration

	Substrate Consumption Rate
	
	Rate of change of substrate concentration

	Product Formation Rate
	
	Rate of change of product concentration



Table 6: Values of the other Parameters considered
	Parameter
	Value

	
	1.7 kg/m³

	
	93 kg/m³

	n
	0.52

	
	12.108 exp


	m
	0.03 h−1

	
	0.08

	
	0.45

	Initial concentration of Saccharomyces cerevisiae 
	1.5 kg/m³

	Initial concentration of glucose
	220 kg/m³

	Fermentation temperature
	30 ℃



Table 7: Three diverse fruits and its various criteria
	Fruit
	Content (grams/100g)
	Method of Measurement
	Other Notable Components
	**Potential Sources

	Potato Peels (Raw)
	11.1
	HPLC
	Dietary fiber, phenolic compounds, Vitamin C, potassium, iron, antioxidants
	USDA FoodData Central, Healthline, WebMD

	Sugarcane Bagasse (Dried)
	15.8
	HPLC
	Lignocellulose, hemicellulose, lignin, trace minerals
	USDA FoodData Central, Healthline, WebMD

	Saccharina latissima (Sugar Kelp, Dried)
	11.4
	HPLC
	Iodine, fucoidan, alginate, polyphenols, vitamins A, C, E, K, fiber
	(Akter et al., 2024)


**Data sourced from USDA FoodData Central, Healthline, and WebMD
